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Abstract 
Conflicts between human and wildlife, especially the wild boar (Sus scrofa), have been reported from all over the world in recent 
years, and contradiction between wildlife conservation and local people’s interests are more and more serious. The attitudes of 
local people to wildlife are thus an increasing important element of conservation work. Attitudinal studies have increasingly been 
adopted as a tool for evaluating public understanding, acceptance and impact of conservation interventions. However, attitudes 
may vary within a community and be influenced by many factors. In this study, data were collected from November 2009 to 
January 2010 by questionnaire and informal interviews with local people in Taohongling National Nature Reserve of Jiangxi 
province to assess how their attitudes towards wild boar were shaped by a series of socio-demographic and physical factors. The 
results showed that 92.8% of the interviewees considered wild boar had no value while 7.2% chose having value; 29.7% chose 
“extirpate”, 70.3% chose “control” and nobody chose “protect” when asked about how they would expect the wild boar 
population changes; 86.6% chose “no” and 13.4% chose “yes” when inquired about whether they would kill wild boars when 
their interests were threatened by wild boars. In a binary logistic regression analysis, gender, residence status, types of fuel  
sources, frequency of encountering wild boar, area of farmland converted from rice-planting to cotton-planting, level of 
awareness of wildlife protection and level of wild boar damage to local people’s interests were important in shaping people’s 
attitudes. The paper discusses the implications of these results and puts forwards suggestion for alleviating human-wild boar 
conflicts. 
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1. Introduction 
Conflict between humans and wildlife, especially the wild boar, have been reported from all over the world in 
recent years, causing serious damage [1~4]. There have even been many cases in which “wild boars invade, human 
beings retreat” in some areas of China [5~6]. Meanwhile, contradictions between wildlife conservation and local 
people’s interests are more and more serious. These conflict and contradiction have attracted attention of ecologists, 
conservationists, and community development researchers [4]. 
Human beings are one of the subjects of wildlife management and their ideological complexity and diversity of 
background make the management of people to be the most difficult task to be carried out in wildlife management 
and protection. Over the past two decades the importance of understanding local communities’ attitudes, needs and 
aspirations has received increasing attention among researchers, conservation agencies and protected area authorities 
[7~12]. There have been some attitudinal studies, and these studies are being widely used in evaluating public 
understanding, acceptance and the impact of conservation interventions, as well as in informing the development of 
new management strategies. The results of these studies have guided the development of wildlife conservation 
policies to alleviate the growing conflict between human and wildlife [13~21].  
Many factors affect conservation attitudes positively or negatively. The factors inspiring positive attitudes are 
likely to enhance the conservation objectives while those negative attitudes may detrimentally undermine these 
objectives. In order to achieve wildlife conservation objectives to the greatest extent, relevant departments should 
strengthen the role of positive factors and undermine the role of negative factors [13~21]. However, there have been 
few attitudinal studies in China to our best knowledge. Zhou X H et al. (2008) conducted a study on residents’ 
acceptance of wild boar and its influencing factors in Hunchun Natural Reserve. Hu J H et al. (2010) carried a 
research on local communities’ conservation attitudes towards endangered Przewalski’s gazelle (Procapra 
przewalskii) in Qinghai Lake area. 
In recent years, the number of wild boar population has increased dramatically in Taohongling National Nature 
Reserve of Jiangxi province (TNNR). Wild boar is non-key protected wild animals in TNNR, but the umbrella of 
flagship species Sika Deer (Cervus nippon kopschi) makes a good living environment for wild boar [23]. Then the 
populations of wild boar expand rapidly, causing growing losses to local people. Most of the local people hold a 
negative attitude towards wild boars. If there is no reasonable management of wild boars, the wild boars would pose 
a serious threat to the living of local people, and when the threat to a certain extent, in turn, the survival of wild 
boars would be threatened [5]. At the same time the conflict between local adjacent communities and the nature 
reserve will increase, which will be not conductive to the protection work and reduces the effectiveness of 
conservation activities greatly [23]. Thus, it’s very necessary to study local people’s attitude towards wild boars and 
its influencing factors. Such a study could provide scientific basis to alleviate human-wild boar conflict, improve 
local people’s acceptance of wild boar, promote the sustainable development of nature reserves, maintain social 
stability and harmony, and realize the harmonious development of human and nature.  
2. Study area 
This study was conducted at TNNR (29e42Ą~29e53ĄN, 116e32Ą~116e43ĄE), Jiangxi province, China. 
TNNR lies in the downstream of Yangtze River, the middle of Pengze County in the most northern of Jiangxi 
Province. The reserve was established in 1981 as a provincial nature reserve and promoted to national nature reserve 
in 2001. The east, north and west of TNNR are bounded by roads, while the terrain of the south is complex and 
valleys are the boundary of the south. The total area of TNNR is 12,500hm2, including a core zone of 2,670 hm2, a 
buffer zone of 1,830 hm2 and an experimental zone of 8,000 hm2. There are four villages and towns, a plantation, a 
forestry centre and a nursery in and around TNNR. The current population within TNNR was estimated at 24,552 in 
5132 households and population density is 196 persons/km2. The core zone and buffer zone are uninhabited. The 
existing arable land is 1162.27 hm2 and the main crops are cotton and rice. The average income of local people is 
not high, their income comes primarily from labor export and crop cultivation [23]. At present, a lot of farmlands 
have been converted from rice-planting to cotton-planting because the damages caused by wild boars to rice are 
more serious than to cotton. Then many households have to spend money buying rice, increasing the economic 
burden of these families.  
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3. Methods 
The data were collected by a combination of typical survey, systematic and cluster sampling methods. The 
villages were sequenced by the index of the distance between settlements and forest boundary, and they were 
selected using typical survey and systematic sampling. Then the households were selected by occasional sampling 
method. For the purpose of this study, household was defined as a group of one or more persons living together 
under the same roof or several roofs within the same dwelling and making common provision for food and other 
living arrangements. The household heads were targeted as the respondents.  
A pre-set questionnaire was used in interviews with local people. According to a pre-survey of 80 households 
from August to September 2009, the questionnaire was revised and the quality of the questionnaire was improved. 
The questionnaire survey was conducted during November 2009 to January 2010 and involved 310 households in 23 
villages of three towns and one plantation. The purpose of the interview was to understand how local people interact 
with wild boars and TNNR. We assured confidentiality of the information they provided to eliminate their worry 
about saying their real thoughts. At the same time, we tried to avoid leading the respondents to answer and repeated 
to confirm the information they provided in order to maximum the accuracy of the data collected.  
The information solicited included respondents’ socio-demographic variables (e.g. gender, age, vocation, level of 
education, household size, residence status, family income); area of main crops; distance between settlement and 
forest boundary; level of dependence on energy resources; level of awareness of wildlife protection; trends of wild 
boar damages in the past five years; level of wild boar damage to local people’s interests and their attitudes towards 
wild boars. As a measure of attitudes three questions were posed: (1) “Whether wild boars have value or not on 
human” (yes or no)? (2) “How you would expect the wild boar population changes” (extirpate, control or protect)? 
(3) “Whether you would kill wild boars when your interests were threatened by wild boars” (yes or no)? 
Data were analysed by using SPSS (version 15.0). Because most of the data were non-parametric, our analyses 
were conducted with non-parametric statistics. We applied a binary logistic regression analysis to analyze which 
factors are important in shaping local people’s attitudes. Variables in the stepwise regression analysis were coded as 
follows (Table 1):  
 
Table 1 Codes of variables in analysis of local people’s attitudes towards wild boars 
 
Variables Code Abbreviation 
Whether wild boars have value or not on 
human 
No = 0, Yes = 1 Wild boar value 
How you would expect the wild boar 
population changes 
Extirpate = 0, Control = 1, Protect = 2 Population expectation 
Whether you would kill wild boars when 
your interests were threatened by wild 
boars 
No = 0, Yes = 1 Whether kill or not 
Gender  Male = 1, Female =2 Gender 
Age <45 = 1, 45~60= 2, >60=3 Age 
Vocation Farmer = 1, Others = 2 Vocation 
Level of education uneducated = 0ˈprimary = 1, middle 
= 2, junior or more = 3 
Education 
Household size ≤5 = 1, >5 = 2 Household size 
Residence status Immigrant = 0, Native = 1 Residence status 
Per capita income (thousand) ≤6 = 1, 6~10 = 2, >10 = 3 Per capita income 
The proportion of crop income to the total 
income 
≤0.5 = 1, >0.5 = 2 Crop income proportion 
Whether go to the hills the most recent year No = 0, Yes = 1 Whether go to the hills 
Whether encounter wild boar usually No = 1, Yes = 2 Encounter 
Farmland area (mu) ≤5 mu = 1, 5~10 mu = 2, >10 mu = 3 Farmland area 
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Distance between settlement and forest 
boundary 
Near = 1, Moderate = 2, Far = 3 Distance to forest 
Types of fuel sources 1type = 1, >1 types= 2 Fuel types 
Level of awareness of wildlife protection Low = 1, Medium = 2, High = 3 Awareness of 
protection 
Trends of wild boar damages in the past 
five years 
Reduce = 1, Stable = 2, Increase = 3 Damage trends 
Level of wild boar damage to local 
people’s interests 
Low = 1, Medium = 2, High = 3 Damage level 
Rice-planting area (mu) 0 mu = 1, 0~3 mu = 2, >3 mu = 3 Rice-planting area 
Cotton-planting area (mu) 0 mu = 1, 0~5 mu = 2, 5~10 mu = 
3, >10 mu = 4 
Cotton-planting area 
Area farmland converted from rice-planting 
to cotton-planting (mu) 
0 mu = 1, 0~2 mu = 2, 2~4 mu = 





4.1 General description of local people’s attitudes towards wild boars 
Most of the local people held a negative attitude towards wild boars: 92.8% of the respondents considered wild 
boars had no value and nobody thought wild boar should be protected. However, only a few respondents chose to 
kill wild boar when their interests were threatened by wild boars. (Table 2) 
 
Table 2 Local people’s attitudes towards wild boars in TNNR (%) 
 
Wild boar value (N=307) Population expectation (N=310) Whether kill or not (N=307) 
No 92.8 Extirpate 29.7 No 86.6 
Yes 7.2 Control  70.3 Yes 13.4 
  Protect 0   
 
4.2 The comparison of local people’s attitudes towards wild boar under different factors 
Of the nineteen factors, attitudes toward wild boar value appeared to be different among categories of four 
factors (i.e. gender, vocation, education, awareness of protection). Attitudes towards wild boar population change 
expectation seemed to be different among categories of nine factors (i.e. vocation, education, residence status, 
farmland area, fuel types, awareness of protection, damage trends and damage level). With respect to people’s 
attitudes toward wild boars when their interests were threatened, it appeared to be different among categories of 
eight factors (i.e. gender, education, crop income proportion, encounter, farmland area, fuel types, rice-planting area, 
converted farmland area). (Table 3) 
 
Table 3 The comparison of local people’s attitudes towards wild boar under different factors  
 
Variables Wild boar value Population expectation Whether kill or not 
χ2 (U) P χ2 (U) P χ2 (U) P 
Gender 9981.500 0.001 10162.500 NS 9621.000 0.001 
Age 4.589 NS 2.077 NS 0.124 NS 
Vocation 2159.500 0.000 2156.000 0.002 2973.000 NS 
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Education 32.423 0.000 8.830 0.032 12.754 0.005 
Household size 10595.500 NS 10483.500 NS 11034.500 NS 
Residence status 10171.000 NS 8861.000 0.003 10174.500 NS 
Per capita income 0.834 NS 1.036 NS 4.240 NS 
Crop income proportion 9956.000 NS 9626.000 NS 9271.000 0.032 
Whether go to the hills 8468.500 NS 8017.500 NS 8755.000 NS 
Encounter 7713.000 NS 7534.500 NS 6944.500 0.002 
Farmland area 2.435 NS 9.484 0.009 8.042 0.018 
Distance to forest 1.998 NS 1.670 NS 1.207 NS 
Fuel types 10916.000 NS 9818.500 0.029 9133.000 0.000 
Awareness of protection 23.943 0.000 11.556 0.003 1.709 NS 
Damage trends 1.190 NS 6.203 0.045 5.752 NS 
Damage level 3.985 NS 59.037 0.000 3.639 NS 
Rice-planting area 2.994 NS 4.123 NS 10.132 0.006 
Cotton-planting area 2.781 NS 4.433 NS 5.200 NS 
Converted farmland area 4.923 NS 9.234 0.026 12.167 0.007 
 
4.3 Factors influencing local people’s attitudes towards wild boar value 
In a binary logistic regression analysis, only one variable (i.e. awareness of protection) retained in the final model. 
The result of omnibus tests of model coefficients showed that the model coefficients were significant (χ2=21.092, 
df=2, P<0.001). With respect to the goodness of fit of the model, the value of -2 Log likelihood was 137.268 and the 
value of Nagelkerke R2 was 0.165. The prediction accuracy of the model was 92.8%. Therefore the model was 
reasonable. 
The significant factor retained in the model was explained as follows (Table 4): Compared with the probability of 
respondents with high level of awareness to choose “Yes”, the probabilities of respondents with low and medium 
level was its 4.6% and 19.0%, respectively. This showed that the higher the level of respondents’ awareness of 
protection was, the higher the probabilities for them to choosing “Yes” were. 
 
Table 4 The parameter estimates of variables in final Binary Logistic Regression model (variables were eliminated 
by Wald forward stepwise) used to examine the variables that influenced local people’s attitudes towards wild boar 
value 
 




   17.178 2 0.000  
Low -3.074 1.049 8.582 1 0.003 0.046 
Medium -1.663 0.489 11.548 1 0.001 0.190 
Higha --- --- --- --- --- --- 
a Reference variable 
4.4 Factors influencing local people’s attitudes towards wild boar population expectation 
In a binary logistic regression analysis, four variables (i.e. residence status, awareness of protection, damage level 
and converted farmland area) retained in the final model. The result of omnibus tests of model coefficients showed 
that the probability of each step was <0.05 and the model coefficients were significant (χ2=83.329ˈdf=8ˈP<0.001). 
With respect to the goodness of fit of the model, the value of -2 Log likelihood was 259.163 and the value of 
Nagelkerke R2 was 0.368. The prediction accuracy of the model was 77.0%. Therefore the model was reasonable. 
The significant factor retained in the model was explained as follows (Table 5): (1) Compared with the 
probability of immigrant to choose “control”, the probability of the native was 2.364 times higher than that. 
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Immigrants were more likely to choose “control”. (2) Compared with the probability of respondents of high level of 
awareness to choose “control”, the probabilities of respondents of low and medium level were its 20.3% and 36.9%, 
respectively. This showed that the respondents with higher level awareness of protection were more likely to choose 
“control”. (3) Compared with the probability of respondents suffering high level of damages to choose “control”, the 
probabilities of respondents suffering low and medium level of damages were 53.541 and 4.999 times higher, 
respectively. This presented that respondents suffering lower level of damages were inclined to choose “control”. (4) 
Compared with the probability of respondents converting farmland area >4 mu choosing “control”, the probabilities 
of respondents converting farmland area = 0, 0~2 and 2~4 were 3.628, 2.769 and 1.735 times higher than it, 
respectively. This revealed that respondents converting fewer farmland areas tended to choose “control”. 
 
Table 5 The parameter estimates of variables in final Binary Logistic Regression model (variables were eliminated 
by Wald forward stepwise) used to examine the variables that influenced local people’s attitudes towards wild boar 
population exception 
 
Variable Categories of variable B S.E. Wald df. Sig Exp(B) 
Residence 
status 
Migration .860 .353 5.928 1 .015 2.364 
Nativea --- --- --- --- --- --- 
Awareness of 
protection 
   11.306 2 .004  
Low -1.596 .475 11.301 1 .001 .203 
Medium -.996 .433 5.292 1 .021 .369 
Higha --- --- --- --- --- --- 
Damage level    33.532 2 .000  
Low  3.980 .799 24.839 1 .000 53.541 
Medium  1.609 .690 5.433 1 .020 4.999 
Higha --- --- --- --- --- --- 
Converted 
farmland area 
   8.300 3 .040  
0 1.289 .489 6.936 1 .008 3.628 
0~2 1.018 .507 4.041 1 .044 2.769 
2~4 .551 .513 1.155 1 .282 1.735 
>4a --- --- --- --- --- --- 
a Reference variable 
4.5 Factors influencing local people’s attitudes towards whether they would kill wild boars when their interests 
were threatened by wild boars 
In a binary logistic regression analysis, four variables (i.e. gender, encounters, fuel types and converted farmland 
area) retained in the final model. The result of omnibus tests of model coefficients showed that the probability of 
each step was <0.05 and the model coefficients were significant (χ2=47.957ˈdf=6ˈP<0.001). With respect to the 
goodness of fit of the model, the value of -2 Log likelihood is 161.464 and the value of Nagelkerke R2 is 0.304. The 
prediction accuracy of the model was 88.1%. Therefore the model was reasonable. 
The significant factor retained in the model was explained as follows (Table 6): (1) Compared with the 
probability of female respondents choosing “Yes”, the probability of male respondents was 6.071 times higher than 
it. Males were more likely to choose to kill wild boars. (2) Compared with the probability of respondents 
encountering wild boar choosing “Yes”, the probability of respondents not encountering was its 40.6%. Respondents 
encountering wild boar tended to choose “Yes”. (3) Compared with the probability of respondents using more than 
one kind of fuel sources choosing “Yes”, the probability of respondents using only one kind was 4.044 times higher 
than it. Respondents using only one kind of fuel sources were inclined to choose “Yes”. (4) Compared with the 
probability of respondents converting farmland area >4 mu choosing “Yes”, the probabilities of respondents 
converting farmland area = 0, 0~2 and 2~4 were its 19.7, 6.787 and 4.389 times, respectively. This revealed that 
respondents converting fewer farmland areas tended to choose “Yes”. 
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Table 6 The parameter estimates of variables in final Binary Logistic Regression model (variables were eliminated 
by Wald forward stepwise) used to examine the variables that influenced local people’s attitudes towards whether 
they would kill wild boar when their interests were threatened by wild boars 
 
Variable Categories of variable B S.E. Wald df. Sig Exp(B) 
Gender Male 1.804 .576 9.805 1 .002 6.071 Femalea --- --- --- --- --- --- 
Encounters No -.902 .419 4.626 1 .031 .406 Yesa --- --- --- --- --- --- 
Fuel types 1 1.397 .425 
10.82
5 1 .001 4.044 
>1a --- --- --- --- --- --- 
Converted 
farmland area 
   13.820 3 .003  
0 2.981 1.082 7.594 1 .006 19.700 
0~2 1.915 1.114 2.955 1 .086 6.787 
2~4 1.479 1.147 1.662 1 .197 4.389 
>4a --- --- --- --- --- --- 
a Reference variable 
5. Discussion 
5.1 Local people’s attitude towards wild boar value and its influencing factors 
As results indicate, most of the respondents considered wild boars had no value at all. Males were more likely to 
choose “Yes” than females. This may be explained by the preference of male to wild animals [24]. The main 
damages of wild boar are to crops and farmer suffers more losses than others, for example, doctors, teachers and so 
on, so others are more positive than farmers towards wild boars, as have been found in other studies [15, 20]. 
Respondents with lower level of education are more likely to work in agriculture and suffer wild boar damages, so 
they are more negative than respondents with higher level of education. This is consistent with other studies [12, 20, 
21]. However, further analysis by logistic regression showed that level of awareness of wildlife protection is the 
only factor that influences local people’s attitudes toward wild boar value. Respondents with higher level of 
awareness of wildlife protection are inclined to understand the importance of wildlife protection, so they tend to 
choose “Yes”. 
5.2 Local people’s attitude towards wild boar population expectation  and its influencing factors 
Nobody recognized that wild boar should be protected, and most of respondents were inclined to choose 
“control” as long as wild boars don’t threaten their interests, and a minority choose “extirpate” considering there 
was no benefit of existence of wild boar. This was similar to attitude presented in other places [5, 18, 25]. 
Respondents of other vocations except farmers and those with higher level of education and awareness of wildlife 
protection tend to choose “control”. Immigrants are more likely to choose “control” than natives. This can be 
attributed to the fact that immigrants are from other more poverty places, and they prefer the living conditions to 
native people. They can thus accept the losses caused by wild boars. Respondents with fewer farmland areas are less 
likely to suffer the damages of wild boars, so they are more apt to choose “control”. This is in consistence with other 
study [26]. Most of local people’s main fuel is firewood which is collected from hills nearby. People using only 
firewood as fuels are more likely to go to hills to collect firewood, and thus encounter and conflict with wild boar 
more frequently than those using more kinds of fuels. Their attitudes are therefore more negative than those using 
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more kinds of fuels. Other studies revealed parallel results [12, 27~28]. The fact that respondents consider the trend 
of damage level of wild boar is declining indicates that the level of wild boar damage to their interests is lower, so 
they are more likely to choose “control” than others. And there is no surprising to the result that the respondents 
suffering less wild boar damages tend to choose “control” and have higher level of acceptance than others [12, 15, 
20, 26]. Due to the higher level of damages to rice, a lot of people have converted rice-planting to cotton-planting to 
avoid wild boar damages. However, because the soil moisture of rice-planting areas is relatively high, these lands 
are not suitable for cotton-planting, and the productions of cotton in these lands are low. On the other hand, people 
have to spend money to buy rice and the price is relatively high. So the converting has caused a lot of indirect losses 
to farmers. People converting fewer areas are inclined to choose “control”.  
5.3 Local people’s attitude towards whether they would kill wild boars when their interests were threatened and its 
influencing factors 
Most of the respondents didn’t choose “kill”. This may be because it’s illegal to kill wild boars and it’s difficult 
to kill because they are very smart, and many people tend to choose traditional non-lethal measures rather than lethal 
measures to prevent wild boar damages. Females are more afraid of wild animals than males, so males are more apt 
to choose “kill” [15, 20]. People using only firewood as fuel and people with lower education level and more 
farmland areas were inclined to choose “kill”. People who encounter wild boar frequently may know it’s difficult to 
catch and kill wild boars and have some knowledge about how to avoid conflict with them, while other people may 
be curious about wild boar and tend to choose “kill”. Respondents with more rice-planting areas are apt to choose 
“kill” than others. Because more rice-planting areas mean more direct losses caused by wild boars, and this could  
explain why people converting fewer areas of rice-planting to cotton-planting are more likely to choose “kill”. 
Further analysis by logistic regression indicated that gender, encounters, fuel types and converted farmland area are 
factors that influence local people’s attitudes toward whether they would kill wild boar when their interests were 
threatened. 
In addition, contrary to other studies [2, 29~30], the distance between settlements and forest boundary doesn’t 
influence people’s attitudes toward wild boars. This is probably because no matter how long the distance between 
settlements and forest boundary, there are still many farmland areas close to forest edge and suffer wild boar 
damage. In this study, people’s attitudes among categories of age, household size, per capita income, whether go to 
hills and cotton-planting areas are not different significantly. Other study had similar founds [12]. 
6. Implications for conservation 
Use of force to achieve conservation objectives may increase unpopularity of conservation to local people and 
reduce the government credibility. Therefore, it’s essential to understand local people’s attitudes and make efforts to 
improve their awareness. Nature reserve authorities should strengthen local communities’ participation in wildlife 
conservation and strive to strengthen the role of positive attitudes and undermine negative factors that influence 
people’s attitudes. The influence of the level of wild boar damages and the area of converted farmland on people’s 
attitudes reveals that alleviating wild boar damages is beneficial to improve people’s attitudes. So, on one hand,  
local government and nature reserve authorities should compensate some part of losses caused by wild boars, 
although several authors have pointed out some potential flaws of compensation that may limit the effectiveness of 
the approach in securing the long-term goals of conservation [8, 31~32]. On the other hand, measures should be 
taken to reduce conflicts with wild boar in order to lead local people to explore the road to prosperity with 
consideration of the local conditions,. At the same time, financial support should be provided to local people to 
make use of biogas, solar energy and other green energy to reduce local people’s dependence on nature resources. 
Moreover, nature reserve authorities should strengthen propaganda and education on wildlife conservation, 
increasing the level of local people’s awareness of wildlife conservation. 
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